The murine Cdcrel-1 (Pnutl1) gene belongs to the family of septins, which are thought to be involved in cytokinesis in yeast, Drosophila and vertebrates. Recent studies implicate Cdcrel-1 in the regulation of vesicle transport in neurons of the adult brain. The human homologue, hCDCREL-1 maps to chromosome 22q11.2, a region commonly deleted in patients displaying velo-cardio-facial syndrome (VCFS) or DiGeorge syndrome (DGS). During development, Cdcrel-1 transcripts are expressed from E10.5 on in the nervous system such as the dorsal root ganglia and the cranial ganglia as well as the lateral layer of the neural tube, the area where terminally differentiated neurons are located. Low level expression is found in the mesenchyme of the frontonasal mass and the limb bud mesenchyme of E11.5 and E13.5 murine embryos. At E15.5, expression is detected in the nervous tissue and in the neural layer of the eye. Based on the expression pattern as well as clinical data, Cdcrel-1 may be involved in the etiology of VCFS/DGS. q
Introduction and results
Cdcrel-1 (also referred to as Pnutl1; McKie et al., 1997 ) is a member of the family of septin genes. It is thought that septins provide the molecular scaffold de®ning the cleavage plane during cytokinesis in yeast (Longtine et al., 1996) . Septins in Drosophila (pnut) (Neufeld and Rubin, 1994; Fares et al., 1995) and mammals (Nedd5) (Kinoshita et al., 1997) are involved in cytokinesis, indicating a conserved function. The human gene maps to 22q11.2 (McKie et al., 1997) , a region which is commonly deleted in velo-cardio-facial syndrome (VCFS; OMIM192430) (Shprintzen et al., 1978) and DiGeorge syndrome (DGS; OMIM188400) (DiGeorge, 1965) , a congenital disorder based on impaired development of neural crest-derived structures of the craniofacial and thoracic region. Human CDCREL-1 has been found in neurons of the adult brain (Caltagarone et al., 1998) and recent data indicate a function for the gene in the regulation of vesicle transport (Beites et al., 1999) .
Here we describe the expression pattern of Cdcrel-1 during murine embryonic development. Cdcrel-1 RNA was ®rst expressed at E10.5 and expression persisted through embryogenesis up to E15.5 (the latest stage analyzed) as detected by Northern blot (data not shown) and in situ hybridization studies. Two Cdcrel-1 transcripts were detected, a major transcript at 2.3 kb as well as a minor transcript at 4.0 kb which might represent the readthrough utilizing the polyA signal of the adjacent Gp1bb gene as described for the human homologues (Yagi et al., 1998) . Sense and antisense cRNA probes were used to hybridize E9.5±E13.5 animals in whole-mount in situ assays and E15.5 animals in section in situ assays. The ®rst signals were detected at E10.5 in the developing nervous system, such as the cranial ganglia (Fig. 1A,B) , the dorsal root ganglia (Fig. 1A,C) and the lateral layer of the neural tube (Fig. 1C) in the trunk. The expression of Cdcrel-1 in neural structures in general became more apparent at E11.5 (Fig. 1D,E) . Strong staining was seen in the dorsal root ganglia (drg) and the neural tube of the trunk (Fig. 1D) , and the hindbrain (hb), midbrain (mb), telencephalon (te) and trigeminal (V) ganglion in the cranial region (Fig. 1E ). In addition, weak expression in the mesenchyme of the frontonasal mass (fm) (Fig. 1E ) became apparent. At E13.5, the expression in the nervous system and the mesenchyme of the frontonasal mass persisted (data not shown). In addition, expression in the interdigital zones of the limb buds could be detected (Fig. 1F) . At E15.5 the expression in the nervous system was still strong (Fig. 2) . Cdcrel-1 was found in the cells of the gray matter (gm) of the neural tube (Fig. 2B) , the brain (fb, mb, hb; Fig. 2C ), spinal cord (sc; Fig. 2C ) and peripheral nervous system (V, drg; Fig. 2C ). At E15.5 the cells of the neural layer (nr) of the developing eye revealed a strong staining for Cdcrel-1 (Fig. 2D) . The expression in the nervous system is in agreement with immunohistochemical studies which revealed high levels of hCDCREL-1 in neurons of adult human brain (Caltagarone et al., 1998) .
Materials and methods

Cloning of the probe
A 351 bp fragment of the murine cDNA spanning bases 642±977 (Genbank accession number AF 033350) was generated by PCR and cloned in the EcoRI site of pBS II (KS). 
Whole-mount in situ hybridizations
Whole-mount in situ was performed as described (Schorle et al., 1996) . Embryos were sectioned to 30 mm on a Leica Vibratome and embedded in Immunomount (Shandon Lipshah, UK).
Section in situ hybridization
Non-radioactive in situ hybridizations were performed as described (Neubu Èser et al., 1997) . Resulting whole-mount embryos and sections were photographed using a Zeiss Axiovert microscope (Carl Zeiss, Germany) equipped with DIC optics and a Prog. Res. digital camera system (Jenoptik, Germany). 
